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(U)  FOREWORD 

!Che  work  described  In  this  isefflorsodum  was  authorized  under  Project 
IC52230IAO79,  Kon-Defenae  Msdical  Aspects  of  Chemical  Agents  (U).  The  eaper- 
teental  data  are  contained  in  notebook  MJI-1950>  ^Ehis  work  was  started  in 
November  196^  and  cocitpleted  In  June  1969« 

Ihe  human  subjects  in  the  teste  conducted  by  this  installation 
are  enlisted  UP  Army  volunteers.  There  is  no  coercion  or  enticement  to 
volunteer.  The  most  stringent  medical  safeguards  surround  every  human  test. 

Notices 


This  memorandum  is  Issued  for  temporaxy  or  limited  use  only,  and  It 
may  be  superseded. 


This  document  contalus  informatioodf^^ting  the  national  defense 
of  the  united  States  vithin  the  meaning  i2f;;:j£M^ispionitge  Lavs,  Title  18, 
U.S.C.,  sections  793  and  79^*  revelation  of  its 

contents  in  any  manner  to  8a^^i^JwoM^d\jMi»^|g^^;3^i^rohibited  by  law. 

Reproduction ief'''tbcla1l3^u^jJj;«fwole  or  part  is  prohibited  except 
with  pexTsission  of  the  however,  DDC  is  authorized  to  repro¬ 
duce  the  document  for  purposes. 


Disclaimer 


The  flndlnga  in  this  report  are  not  to  be  eoaatrued  as  an  official 
Depaiiiment  of  tlie  Army  position,  unless  so  doolgnated  by  other  authorized 
documents . 


PlapositiOQ 

When  this  document  has  served  its  purpose,  Deportment  of  the  Army 
orgsaizotloas  will  de8tix)y  it  la  accordance  with  AH  3^0-5.  Navy  and  Air  Force 
elements  will  dQ0t3;*oy  it  in  accordance  with  applicable  directives.  Depaiiaacnt 
of  Defense  contractors  will  destroy  it  la  accordeuice  wltli  the  reqiulrements  of 
Section  14  of  the  Industrial  Secvirity  Manual  for  Safeguarding  C.lesaified 
Information.  All  others  will  return  the  document  to  US  Anay  Edgewood  Arsenal 
Chemical  Research  and  Development  Laboratories,  Edgewood  iO'senal,  Maryland  21010. 


UNCUSSIFIED 


(C)  EFFECT  o: 

PRODUCTION 

I.  (C)  XHTRODUCTION. 

Orally,  pure  laoiaBr  2  of  SA  2233  ([3-(l#2-dlia9thyliieptyl)- 
l-bydroaiy-7»  8|  9>  lO-tatrahyaro-6, 6, 9-trlmothyl-6H-dlljenzo[b,  djpyrwiylj 
acetate)  causes  orthostatic  hypot^lon  In  man  at  a  dose  of  3 
IsoQuer  4  causes  orthostatic  hypotension  at  10  yg/kg.*  A  30:30  mixture  of 
Isomers  2  and  k  given  orally  produces  orthostanlc  hypotension  at  aldose  of 

»  approximately  10  yig/kg.*a  The  present  study  vas  to  determine  the  effect  of 

a  prodxvitlon-llne  mixture  of  Isomsrs  2  and  k  \dien  given  intravenously. 

•  II.  (U)  METHODS. 

Subjects  were  38  enlisted  men,  Msdloal  Research  Volunteers. 

They  vere  brought  to  the  vard  area  approximately  12  hr  before  receiving  the 
•  compound  in  order  to  acclimate  them  to  the  environment.  On  the  morning 
of  the  test,  baseline  studies  vere  done.  Blood  pressure  and  pulse  vere 
recorded  while  the  subjects  vere  siplne,  Immadlately  upon  standing,  after 
standing  3  min  and  again  after  returning  to  the  supine  position.  After  each 
blood  pressui'e  readls^g,  a  short  lead  II  electrocardiogram  (SCS)  vas  taken. 

This  routine  was  repeated  at  least  4  times  in  the  2  hr  px’lor  to  injection  of 
the  compound,  and  every  half  hour  after  Injection. 

A  baseline  of  8  Humber  Facility  test  scores  vas  obtained.  Every 
2  hr  after  injection,  Humber  Facility  scores,  pupil  size,  and  teaperature 
were  determined. 

The  following  laboratory  dateralaations  wore  made  on  the  ssomlng 
of  the  test,  at  24  hr,  48  hr,  and  10  days  after  injection  of  the  compound: 
white  blood  ceil  count,  hematocrit,  hemoglobin,  serum  glutamic  oxaloacetic 
aM  pyruvic  tx'ensamlaases,  alkaline  phos^atsse,  bilirubin,  blood  urea  ni^roian, 
and  urinalysis.  Total  urine  output  over  the  test  period  vas  also  measured. 

The  compound  was  supplied  In  1-cc  ampules  in  a  1  ag/ml  concentration. 
Bie  ampules  ware  fuiidier  diluted  in  9  ml  of  propylene  glycol  to  make  a  100  |:g/atl 

•  solution.  The  total  dose  given  to  sjay  one  voltwteer  did  not  exceed  225  pg* 
(Individual  doses  i'anged  from  0.5  to  2.55  ps/kg  of  body  weight.)  Therafore,  the 
amount  of  fluid  Injected  ranged  from  O.37  to  2.25  ol.  ^s  amount  was  uniforsly 

.  injected  intravenously  over  a  30«Bec  to  60-bco  time  interval. 


®^(U)  RakataaaSyJ*  H.  Preliminary  Report  of  a  Pilot  Study  of  Isoasrs  2  mad 
4  in  Humans .  In  Sumsiy  of  Clinical  Stadies  on  SA  2233  (C) .  Human  Invaatl^ 
gation  Branch,  26  Feb  63,  SKUCR-U.  COHFIDEmAL  Document . 

**^(U)  Rakataaeky,  H.  EA  2233  IsomerB,  Summary  Report  (U).  MfiaorandUBi 
for  Recoid,  SSWCR-M,  17  Feb  64.  COHPIDmiAL  Document. 
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Four  volunteers  served  as  contjiQjjS^^d^’Were  given  saline.  Subjects 
in  bed  throughout  the  test  period  or  until  free  of  symptoms. 


III.  (C)  RESULTS. 

(C)  The  loost  important  response  to  the  production  mixture  of  isomers  2 

and  4  of  EA,  2233  was  orthostatic  hypotension.  In  this  report^  oxrthoetatic 
hypotension  is  defined  as  a  difference  of  at  least  10  mm  Hg  between  the  siipina 
and  standing  min)  mean  blood  pressure  readings,  occurring  on  two  successive 
readings  taken  a  half  an  hour  apart.  Mean  blood  pressure  is  defined  as  one*’ 
third  the  difference  between  the  systolic  and  diastolic  blood  pressures  added 
to  the  diastolic  pressure. 


(U)  Such  symyptoms  as  Ilghtheadedness,  nausea,  end  pallor  were  noted  but 

were  not  always  present.  Also,  e  few  individuals  had  symptoms  without  a  drop 
in  blood  pressure.  These  syinptoms  will  be  mentioned,  but  the  actual  response 
sought  and  upon  which  the  1^30  is  based  was  the  drop  in  mean  blood  pressure, 

(U)  The  hypotensive  responses  are  summariaed  In  table  1.  Nineteen  men 

esperlenced  orthostatic  hypotension.  None  of  4  men  were  affected  by  0.5  to 
1.0  ^/kg;  1  out  of  4  developed  liypotension  at  1.25  ).)g/l£g;  2  out  of  4  at 
^•5  >»s/4g}  2  out  of  0  at  1.75  Pg/i^Si  5  out  of  0  at  2.0  )ig/kg;  3  out  of  4  at 
2.25  \k/^i  uhd  6  out  of  6  at  2.  55 

(U)  Rroblt  analysis  by  the  method  of  Bliss*  indicates  that  the  minimal 

effective  dose  for  producing  oirthoetatic  hypotension  in  50  pos*  cent  of  the  aiflb- 
Jecta  is  1.8  pg/kg,  with  951^  confidence  llalto  of  1.51-2.07  pg/kg  (figure  1). 
Figure  2  shows  the  blood  px'esoure  readings  on  a  subject  who  had  a  mialgal 
response. 


(U)  Most  of  the  subjects  with  a  positive  response  developed  orthostatic 

hypotension  between  1/2  and  3  hr  after  injection  of  the  compoun^  Three  suhjccte 
developed  orthostatic  hypotension  between  3-l/2  to  6  hr  after  Injection.  The 
average  time  of  onset  of  eyi!®t<»M  for  all  those  volunteers  with  positive 
responses  was  2.4  In*. 


(U)  The  onset,  severity,  mid  dui'ation  of  orthostatic  hypotension  tended 

to  be  dose-related.  The  average  duration  of  orthostatic  hypotensicm  in  this 
series  vss  9  hr.  By  definition  the  duration  of  orthostatic  hypotension  could 
not  be  less  than  30  min. 

(U)  A  sovei'o  reaction  occurred  in  subject  No.  12  (figure  2),  who  was 

given  1.5  pg/kg.  Prom  3  to  5  hr  iioct-injcctlon,  he  beeaae  feint  upon  standing, 
his  blood  pressure  could  not  be  i'ccoided,  and  he  was  unable  to  atand  for  the 
full  5'miu.  Subject  No.  24  had  the  severest  reaction  in  thia  aeriea.  He  had 
a  I'csponse  that  persisted  for  20  hr  following  2  ^»g/kg. 


*B11s8,  C.  I.  The  Statistics  of  Bioassay.  Academic  press,  Inc., 
Hew  York,  1952. 


TABI£  1 


other 


:  eyn^itomB  and  signs  that  ochdrrfca  withHBA...2233  were  lethargy, 


dry  mouth  and  akin,  and  mild  con,1  unctivitiHn'^ft^<»«gheaB^'^CGurred  in  almost  all 
the  subjects  including  those  given  only  6 -Each  of  these  symptoms 
occxirred  about  1  hr  after  the  drug  was  injected  and  usually  persisted  24  hr. 


None  were  severe.  The  men  vere  easily  arousable  and  could  function  well. 


None  of  the  men  complained  unduly  about  their  dry  mouth,  which  was  temporarily 
relieved  by  water.  None  hed  visual  difficulties.  All  the  men  with  an  ortho¬ 
static  hypotensive  response  associated  with  symptoms  also  exhibited  a  strange 
greenish  pallor  after  standing  for  5  itiin*  Ir  a  few  men  this  persisted  after 


they  l6^  down. 


(U)  Two  individuals  had  urinary  retention  of  approximately  750  ml,  but 

catheterization  was  not  req^ulred.  Two  man  had  transient  flattening  and 
inversion  of  their  T  waves  in  Lead  II  of  the  SCO,  which  was  not  associated 
with  cardiac  symptoms.  There  was  no  significant  change  in  the  Nu^er  Facility 
teat  scores,  pupil  size,  or  temperature  of  any  of  the  men  tested.  In  tiie 
present  aeries,  there  was  no  change  in  laboi’story  values  at  24,hr 
10  days  post-injection  for  any  of  the  men. 


(C)  Six  men  vere  given  sympathomimetic  drugs  during  an  orthostatic 

hypotensive  response  to  detennine  the  efficacy  of  poss^e  therapeutic  pro¬ 
cedures.  The  drugs  used  were  methoxemlne  HCl  (Vasoxjjl  w  IICI),  2  to  5  ffig 
intravenously,  and  phenylephrine  UCl  {Keo-8ynephrlne®  HCl),  0.5  ng  intra¬ 
venously.  Bach  time  that  these  dinigs  were  administered  there  was  a  rapid 
f2  to  5  min)  remission  of  the  orthostatic  hypotension  and  all  syiiptoma 
(figure  3)-  Concomitantly,  there  was  a  mild  rise  In  meeji  blood  pressure  In 
the  supine  position.  The  beneficial  effects  of  luethoxamlne,  5  njg  intravenously, 
can  be  expected  to  persist  45  ndji.  Phenylephrine,  0,5  mg  Intravesiously,  also 
temporai'ily  t'eversed  tiie  hypotension  caused  by  EA  2233*  Its  effect,  however, 
was  not  as  pr-olonged  as  that  of  B^thoxamlne .  None  of  the  subjects  d^eveloped 
hypotonaion  while  in  the  supine  position.  Higher  doses  of  BA  2233  or  aii 
accidental  expoaui’e  to  this  drug,  however,  might  cause  severe  supine  hypoten¬ 
sion.  In  these  cases,  sympathomimetic  coepoundo  should  be  effective  anti¬ 
dotes, 


IV.  (C)  DISCUSSION . 

(U)  Orthostatic  hypotension  is  sometimes  a  nonaal  psychogenic 

response.  Usually,  mean  blood  pressui'e  rises  aiiglitly  when  mwi  asaumsa  the 
standing  position.  However,  this  may  be  vaadeble  In  the  same  subject. 

Subject  Ko.  39i  for  example,  received  1.5  saline  intravenously.  His  moan 
supine  blood  pi'easure  wan  93  tsa  Hg;  after  he  stood  for  5  nda,  his  meeun  blood 
pressure  fell  to  43  nsa  Hg  (figure  4).  Anooclated  with  this  decrease  were 
symptoms  of  liglitheodedneos  end  fal''.tne6e.  Oii  the  next  reading  (after  otandltig 
5  min)  a  half  houi*  later,  hla  mean  blood  pressure  was  05  m  Hg  and  he  felt 
veil.  Eight  hours  after  injection,  his  mean  blood  pi'essux'e  (after  steindlng 

•arhese  symptoms  ore  in  addition  to  those  listed  in  table  1,  l.e.,  nausea, 
lightheadednees,  and  pallor. 
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5  min)  again  decreased  to  TBS*  Hg.  butjbejiafrae-aynip^^ 

(C)  In  an  attel^pt  to  eliminate  peychogenic  responses  d\ie  to  normal 

variations,  at  least  conti^l  blood  pressure  series  (as  described  under 
Msthode)  were  performed  before  the  injection  of  FA  2233.  Also,  a  decrease 
in  standing  blood  pressure  had  to  occur  on  two  successive  occasions  for  the 
subject's  response  to  be  considered  positive. 

(C)  The  major  eyn^toms  and  signs  produced  by  EA  2233  in  these  studies 

occurred  while  the  subject  was  standing.  As  soon  as  he  would  lie  down,  the. 

•  blood  pressure  would  return  to  normal  and  all  syoptoffis  voxild  rapidly  disappear. 

All  the  subjects  were  capable  of  perfoi-ming  normally  when  they  were  in  the 
tiupine  or  sitting  position.  Hone  had  a  significant  decrease  in  Kumber  Facility 
«  scores  when  measured  while  the  subjects  were  la  the  supine  or  sitting  poaitloa. 

V.  (C)  C0HCLU3I0HS. 

Prom  this  study  of  a  pi-oductlon-llne  mixture  of  isomers  2  and  4  of 
EA  2233  admlnlstersd  intravenously  to  humans,  la  concluded  that  the  wa)50 
for  orthostatic  liypotension  (defined  as  a  difference  of  at  least  10  nsa  Hg 
between  supine  and  standing  mean  blood  pi'easure  occurj'lug  on  2  successive 
readings  3^  sport)  is  1.0  (1.51"2*07)«  There  was  r^-  significent 

decrement  in  mental  function  m  maesurod  by  the  Humber  Facility  test. 
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IS.  ASSTRACT 

(C)  A  production-line  mixture  of  Isomers  2  and  4  of  EA  2233  was  administered 
intravenously  to  38  medical  volunteers.  Nineteen  men  experienced  orthostatic 
hypotension.  Probit  onalyBis  by  the  method  of  Bliss  indicated  that  the  MSD50  for 
orthostatic  hypotension  was  l.Q  Vasoxyl  (methoxamine )  and  Neosynephrine 

(phenylephrine)  \rere  used  to  treat  the  orthostatic  hypotenaloa  and  found  to  be 
effective. 
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